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Position-independent gene identification
[1. Starting from the protein product]}

, relying on
iIcal notions

by Eachks Cell Anamia d} S0-50 Mxlure of o) ond B)

e Obviously, the genetic defect should lie in the DNA
encoding for the globins
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"All: 3605 | Bacteria 12 | RefSeq 152} \elated Structures: 2031 [g] 1
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Items 1 - 20 of 3805 of 181 Next Danio rerie (103
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More...
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Turn Off  Clear
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RecName: Full=Small nuclear ribonucleoprotein-associated protein N; Short=snRNP-N; Short=Sm protein N; Short=Sm-N;
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Position-independent gene identification
[1. Starting from the protein product]

e Classically, the identification e gene, starting
from the protein sequenc tained by
reverse-translation of ence, followed by
Southern blot

E‘:?;':nmnnns Ak;- :’ .

Primary 3 T? GTC GAC ACC CTG ATA CCG TAG &
oligo probe .
prsgiertd & AGC TG ATG GCT TAC &

From: Strachan and Read
Human Molecular Genetics
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Position-independent gene identification
[1. Starting from the protein product]

e Nowadays, we would BLAST [ (blic databases with
the sequence of interest..

e ..and the whole experi
only a few minth

rategy would last
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Position-independent gene identification
[1. Starting from the protein product]

What if you have only the aa sequence?

MASTERSINGENETICSARETHEFINEST

M_ *l Genes: from sequence to function
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National Center for Biotechnology Information
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PubMed All Databa

se;m_fh| All Databases

TaxBrowser

Structure

= V Try NCBI' W home page! new

Alphab

Resource Guide NCBIl's new h e and site guide
provides ac NCBI resources, a

at the top of each page,
uctions for common
tasks. The page v0u are now reading will soon
be replaced by the new design.

" > | consistent men
An introduction to

» What does NCBl do?

Established in 1988 as a national resource for
malecular biology information, NCBI creates
public databases, conducts research in
computational biology, develops software
tools for analyzing genome data, and
disseminates biomedical information - all far
the better understanding of malecular
pracesses affecting human health and
disease. More about NCEI...

OMIM,
and PubMed

Publ
Book
Central

NLM/NCBI H1N1 Flu Resources

« Newest H1N1 influenza sequences

s Submit flu sequences to GenBank
+ Latest H1N1 citations in PubMed
+ MedinePlus (consumer health information)

+ Enviro-Health links
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Hot Spots

¥ Clusters of
orthologous groups

¥ Coffee Break,
Genes & Disease,
NCEBI Handhook

» Electronic PCR

» Entrez Home
» Entrez Tools

» Gene expression
omnibus (GED)

» Human genome
resources

¥ Influgnza Virus
Resource

» ap Viewer
¥ dbMHC

¥ Mouse genome
resources

» Wy HCBI

» ORF finder
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5 BLAST

-

Home | RecentResults Saved Strategies Help

» NCEl BLAST Home

BLAST finds regions of similarity between biological sequences. more...

‘ Aligning Multiple Protein Sequences? Try the COBALT Multiple Alignment Tool. _Go)

BLAST Assembled Genomes

Choose a species genome to search, or list all genomic BLAST databases.

0 Human 0 Oryza sativa O Gallus gallus
0 Mouse 0 Bos taurus o Pan troglodytes
o Rat O Danio rerio o Microbes

0 Arabidopsis thaliana 0 Drosophila melanogaster o0 Apis mellifera

Basic BLAST
Choose a BLAST program to run.

Search a nucleotide database using a nucleotide query

nucleotide blast - i X
Algorithms: blastn, megablast, discontiguous megablast

Search protein database using a protein query

tein blast
L Algorithms: blastp, psi-blast, phi-blast

arch protein database using a translated nucleotide query
thlastn arch translated nucleotide database using a protein query

thlastx rch translated nucleotide database using a translated nucleotide query

Specialized BLAS

Choose a type of specialized search (or database name in parentheseg:_}

o ake specific primers with Primer-BLAST
Search trace archives

il Genes: from sequence to function
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My NCBI H
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News
Limit by organism improved

There i= a new feature to include or
exclude multiple organisms from a search.
Mon, 14 Sep 2008 05:00:00 EST

More BLAST news...

Tip of the Day

Use Genomic BLAST to see the
genomic context

If you are interested in the evolution of a
particular gene or gene family it i= often
intetezting to examine the intro-exon
structure even across species.

More tips...
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¥ HCEI BLAST! blastp suite
blastn | blastp | blasix tblastn tblastx | /\
BLASTP prog search p i using a pi in query. more... Resetpage  Bookmark
Enter Query Sequence
Enter accession number, gi, or FASTA (2] Clear Query subrange &)
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Or, upload file | |[(Browse.. ] &
Job Title |

Enter a descriptive title for your BLAST search &

[ Align two or more sequences &

Choose Search Set
Database |N0n-redundant protein sequences (nr}

Organism =
Optgional “ [0 Exclude .+
Enter organism commaon name, binomial, or tax id. Only 20 top taxa will be shown. &) I
Entrez Query | | L
Optional

Enter an Entrez query to limit search &)

Program Selection

2laothen @ blastp (protein-protein BLAST)
O PSI-BLAST (Position-Specific Iterated BLAST)

O PHI-BLAST (Pattern Hit Initiated BLAST)
Choose a BLAST algorithm &)

__BLA

Dshow results in a new window

ST ‘ Search datab Non-redundant protein seq es (nr) using Blastp (protein-protein BLAST)

¥ Algorithm parameters Note: Parameter values that differ from the default are highlighted in yellow
General Parameters

Max target 100 vl
< I ||Z]

Done | | | | | | 0 Inkernet | QIDD% “J
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Distribution of 108 Blast Hits on the Query Sequence

Mouse-over to show defline and scores. click to show alignments

Color key for alignment scores
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Structure OMIM
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MCBI Reference Sequence: ZP_05706329.1

transcriptional regulator [Cardiobacterium hominis ATCC 15826]

Comment Features Seguence

LOCUs ZP_0570832% 172 aa linear BCT 14-5EP-2Z00%

DEFINITICN transcriptional regulator :Cardinfacteri:lm hominis ATCC 15826] .

ACCESSICH ZP_05706329

VERSION ZP_05706329.1 GI:258546095

DBLINK Project:37269

DBSOURCE REFSEQ: accession NZ ACKY01000128.1

KEYWORDS

SOURCE Cardiocbacterium hominis ATCC 15826

ORGANISM Cardicbacterium hominis ATCC 15826

Bacteria; Proteocbacteria; Gammaproteobacteria; Cardiobacteriales;
Cardiobacteriaceae; Cardicbacterium.

REFERENCE 1
RAUTHORS

(residues 1 to 172)
Qin,X., Bachman,B., Battles,P.,
Chaboub,L., Chen,D., Coyle, M., Deiros,D.R., Dinh,H., Forbes,L.,
Fowler,G., Francisco,L., Fu,0., Gubbala,5., Hale,W., Han,Y.,
Hemphill,L., Highlander,S5.¥., Hirani,K., Hogues, M., Jackson,L.,
Jakkamsetti,h., Javaid,M., Jiang,H., Korchina,V., Kovar,C.,
Lara,F., Lee,5., Mata,R., Mathew,T., Moen,C., Morales,K.,
Munidasa,M., NWNazareth,L., Ngo,R., Nguyen,L., Okwuonu,G., Ongeri,F.,
Patil,S., Petrosino,J., Pham,C., Pham,P., Pu,L.-L., Puazo,M.,
Raj,R., Reid,J., Rouhana,J., S5aada,N., Shang,¥., Simmons,D.,
Thornton,R., Warren,J., Weissenberger,G., Zhang,J., Zhang,L.,
Zhou,C., Zhu,D., Muzny,D., Worley,K. and Gibbs, R.
Direct Submission
Submitted (10-RAUG-2009)
College of Medicine, One Baylor Plaza,
REFERENCE Z (residues 1 to 172
AUTHCORS Qin,X., Bachman,B., Battles,P.,
Chaboub,L., Chen,D., Coyle, M., Deiros,D.R., Dinh,H.,
Fowler,G., Francisco,L., Fu,0Q., Gubbala,5., Hale,W., Han,Y¥Y.,
Hemphill,L., Highlander,5.K., Hirani,K., Hogues,MM., Jackson,L.,
Jakkamsetti,A., Javaid,M., Jiang,H., Korchina,V., EKovar,C.,
Lara,F., Lee,S., Mata,R., Mathew,T., Moen,C., Morales,K.,
Munidasa,M., Nazareth,L., Ngo,R., Nguyven,L., Okwuonu,G., Ongeri,F.,
Patil,5., Petrosino,Jd., Pham,C., Pham,P., Pu,L.-L., Puazo, M.,

Bell,A., Bess,C., Bickham,C.,

TITLE

JOURNAL Human Genome Segquencing Center, Baylor
Houston, TX 77030, US4
Bell,A.,

Bess,C., Bickham,C.,

Forbes, L.,

Change Region Shown

Customize View

BLAST Sequence
Find regions of similarity between this sequen
sequences using BLAST.

other

Conserved Domains

View conserved domains detected in this protein sEGuence
using CD-search.

Identical Proteins for ZP_05706329.1
» transcriptional regulator [Cardiohacterium hi [EEVET553]

» See all...

Recent Activity
Turn Off

B transcriptional regulator [Cardiobacterium
hominis ATCC 15826]

Q, Protein Sequence (29 lett
Q Protein Sequence (29 lett. ..
Q {smn sapiens) AND "Homo s (563)

RecMame: Full=Small nuclear ribonucleoprotein-
associated protein MN: Short=snRNP-N;

BLAST

Protein

= SEE MOTe...

All links from this record

(2]

» Conserved Domains
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Position-independent gene identification
[2. Starting from an animal model]

e Another (relatively rare) possit 'ty comes from the
Identification of the gene | se model and

rier species (e.g.

subsequent identifica \
human) %
e Again, in th s done with DNA probes.

Today, we |n use BLAST.

UNIL | Université de Lausanne




Position-independent gene identification
[3. The “candidate gene” approach]

The choice of candidates is based on:
. Tissue specificity and ab @
. Chromosomal locati @
. Sequence Info length

. Similarity t e own disease-causing genes

a b~ W DN -

. Other chara IStics (gene conservation, etc.)

UNIL | Université de Lausanne
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Search | Entrez
Entrez
NCBIWeb Site

he integrated, text-based search and retrieval system used
or the major databases, including PubMed, Nucleotide and
.t_-.l WEAA Protein quences, Protein Structures, Complete Genomes,
NI Nucleotide . and others. Click on the graphic below for a more
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Fle Edit Wiew Favaorites Tools Help
ﬁ ﬂﬁ If—jsmn sapiens - Gene Results ]_\ ﬁ - @ = @Page - @Tools g 7
>
- - _ T — My NCEI H
= l\[C B [ E ntre’z Ge'ne - S Welcome crivolta. [Sign Quf

All Databases PubMed Nucleotide Protein Genome Structure OMIM PMC Journals

Search| Gene fo[|9mn sapiens H Go ] [ Clear ] Save Search

( Limits T Preview/Index T History T Clipboard T Details 1

Display | Summary Show | Sort by Relevance | Send to

2

3

[AII: 70 TCurrent Only: 64 (Genes Genomes: 64 [SNP GeneView: 60 'ﬂ

Items 1 - 20 of 70 of 4 Next

0t

SMMA Order cDMA clone, Links
Symbol SMN1 and Name: survival of motor neuron 1, telomeric [Homo sapiens]

ses: BCD541, SMA, SMA1T, SMAZ, SMA3, SMA4, SMAG. SMN, SMINT, T-BCDS41

signations: gemin 1

me: 5; Location: 5g13

Annota : Chromosome 5, NC_000005.9 (70220768..70248838)

peliinimii) Order cDMA clone, Links
Official Symbol SNRPN and Mame: small nuclear ribonucleoprotein palypeptide M [Homo saprens]
Other Aliases: DKFZp6868C0927, DKFZpG8aN 12165, DKFZpT6111912, DKFZpTE2M022, FLJ33569, FLJ36896,
FLJ39265, HCERN3, MGC29886, PWCR, RT-LI, SM-D, SMN, SNRNP-M. SNURF-SNRPM

Other Designations: S protein M; tissue-specific splicing protein

Chromosome: 15; Location: 15g11.2

Annotation: Chromosome 15, NC_000015 8 (25068794 25664609)

MIM: 182279

GenelD: 6638

STMM1 Order cDMA clone, Links
Official Symbol STMN1 and Name: stathmin 1 [Homo sapiens]

Other Aliases: RP1-12513.5, C1orf215, FLJ32206, LAP18, Lag, MGC138869, MGC138870, OP18, PP17, PP18, PR22,
SN

Other Designations: OTTHUMP00000008530; leukemia-associated phosphoprotein p18; metablastin; oncoprotein 18;
phosphoprotein 19; prosalin; stathmin 1/oncoprotein 18

Chromosome: 1; Location: 1p36.1-p35

M_ iks) Genes: from sequence to function
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Recent Activity ]

Turn Off Clear

Q, smn sapiens (70)

Q, smin (1297 Gene

Q, Mucleotide for Protein (S (2) Nuclegfide

B transcriptional regulator [Cardickacterium hominis
ATCC 15826]

Q, Protein Sequence (29 lett BLAST

» See more...




ntrez Lene:

survival of motor neuron 1., telomernc

omo sapiens | - Windows Internet £xplorer

@- - |(e_3 http: ffwa, nchi. nim. nib. govfgene/66067or dinalpos=1 &itool=EntrezSystemz PENtrez Gene. Gene_ResultsPanel. Gene_RYDocSum

[42] ] [so0ge

[E28

File Edit  Wiew Favorites

Tools  Help

i} e :—3 Entrez Gene: SMML survival of motor neuran 1, telom, ., l l @ - @ h @PGQE w @ Todls ~
[ ~
. - e ——— My NC B
L Y I\ICBI Entrez Gene — - Welcome crivolta. [Sign Out
All Databases PubMed Nucleotide Protein Genome Structure OMIM PMC Journals Books
Search | Gene [v] for | [ Go_J[Clear
f Limits T Preview/Index T History T Clipboard T Details ]
Display |Fu|| Report Show |20 . Sort by Relsvance . Send to .
(AII: 1 TCunenl Only: 1 (Genes Genomes: 1 [SNF' GeneView: 1 'ﬂ
[J1: SMNA survival of motor neuron 1, telomeric [ Homo sapiens ] ify Entrez Gene Home
GenelD: 5508 updated 06-Sep-2009 ¥ Table Of Contents
Summary Summary
Genomic regions, transcripts...
oOfficial Symbol SMN1 Genomic context
% provided by HGNC Bibliography
Official Full Name survival of motor neuron 1, telomeric INCIER e . .
provided by HGNC General gene information
. General protein information
Primary source HGMNC:11117 Reference Sequences
See related Ensembl:ENSG00000172062; HPRD:02646; MIM:500354 Related Sequences
Additional Links
Gene type protein coding
RefSeq status REVIEWED .
q ¥ Links Explain
Organism Homo sapiens Order cDNA clone
Lineage Eukaryota; Metazoa; Chordata; Craniata; Vertebrata; Euteleostomi; Mammalia; Eutheria; Euarchontoglires; BioSystams
Primates; Haplorrhini; Catarrhini; Hominidae; Homo Books
Also known as SMA; SMN; SMAL; SMAZ: SMA3: SMA4: SMA@: SMNT; BCD541; T-BCDS41; SMN1 8IS
Conserved Domains
Summary This gene is part of a 500 kb inverted duplication on chromosome 5q13. This duplicated region contains at least Genome
four genes and repetitive elements which make it prone to rearrangements and deletions. The repetitiveness and GEO Profiles
complexity of the sequence have also caused difficulty in determining the organization of this genomic region. HomoloGene
The telomeric and centromeric copies of this gene are nearly identical and encode the same protein. However, Map Viewer
mutations in this gene, the telomeric copy, are associated with spinal muscular atrophy; mutations in the Mucleotide
centromeric copy do not lead to disease. The centromeric copy may be a modifier of disease caused by mutation OMIM
in the telomeric copy. The critical sequence difference between the two genes is a single nucleotide in exon 7, BioAssay, by Gene target
which is thought to be an exon splice enhancer. Note that the nine exons of both the telomeric and centromeric PubChem Compound
copies are designated historically as exon 1, 2a, 2b, and 3-8. It is thought that gene conversion events may PubChem Substance
invalve the two genes, leading to varying copy numbers of each gene. The protein encoded by this gene Full text in PMC
localizes to both the cytoplasm and the nucleus. Within the nucleus, the protein localizes to subnuclear bodies Probe
called gems which are found near coiled bodies containing high concentrations of small nbonucleoproteins Pratein
(snRMNPs). This protein forms heteromeric complexes with proteins such as SIP1 and GEMIN4, and also interacts PubMed
with several proteins known to be involved in the biogenesis of snRMPs, such as hnRMP U protein and the small PubMed {OMIM)
nucleolar RMA binding protein. Two transcript variants encoding distinct isoforms have been described. [provided PubMed (GeneRIF)
by RefSeql SNP
SNP: Genotype
SNP: GeneView
Done | o Internet - 1ii

W @ splicing-biochemi. .. l g Eudora - [In]

l (23 2009-2010 ﬂ @] catlo_Rivalta_m... ﬂ @] carlo_Rivolta_Ma...
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Primates; Haplorrhini; Catarrhini; Hominidae; Homo Books

Also known as SMA; SMN; SMAL; SMAZ; SMA3; SMA4; SMAG; SMNT; BCD541; T-BCD541; SMN1 e .
Conserved Domains
Summary This gene is part of a 500 kb inverted duplication on chromosome 5q13. This duplicated region contains at least Genome

four genes and repetitive elements which make it prone to rearrangements and deletions. The repetitiveness and GEO Profiles

complexity of the sequence have also caused difficulty in determining the organization of this genomic region. HomoloGene

The telomeric and centromeric copies of this gene are nearly identical and encode the same protein. However, Map Viewer

mutations in this gene, the telomeric copy, are associated with spinal muscular atrophy; mutations in the Nucleotide

centromeric copy do not lead to disease. The centromeric copy may be a modifier of disease caused by mutation OMIM

in the telomeric copy. The critical sequence difference between the two genes is a single nucleotide in exon 7,
which is thought to be an exon splice enhancer. Note that the nine exons of both the telomeric and centromeric
copies are designated historically as exon 1, 2a, 2b, and 3-8. It is thought that gene conversion events may
involve the two genes, leading to varying copy numbers of each gene. The protein encoded by this gene
localizes to both the cytoplasm and the nucleus. Within the nucleus, the protein localizes to subnuclear bodies
called gems which are found near coiled bodies containing high concentrations of small ribonuclecproteins
(snRNPs). This protein forms heteromeric complexes with proteins such as SIP1 and GEMIN4, and also interacts
with sewveral proteins known to be involved in the biogenesis of snRNPs, such as hnRNP U protein and the small
nucleolar RNA binding protein. Two transcript variants encoding distinct isoforms have been described. [provided
by RefSeq]
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Li y B Comparison of sequences in UniGene with selected protein reference sequences. The alignments can suggest function of 8 gene.
d UniGene = = ~
Reference Protein Species Id(%a) Lenf{aa)
lated XP_001156488.1 FPREDICTED: survival of motor neuron 1, telomericisoform 7 P. troglodiytes 100.0 295
MP_059107 .1 survival of motor neuron 2, centromeric isoform d H. sapiens 100.0 293
H e
d
T -
MIH ¢ A GENE EXPRESSION
M
Findin Tissues and development stages from this gene's sequernces survey gene expression. Links to other NCBI expression resources.

EST Profile; Approximate expression patterns inferred from EST sources.
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GEOC profiles® Experimental gene expression data (Gene Expression Omnibus).

cDNA Sources: stomach: uncharacterized tissue! intestine; brain: mixed: mouth; blood; lung: prostate: placenta: ovary. mammary gland; pancreas. uterus; adrenal gland:
skin: amniotic fluid: eye: cervix lymph: heart: connective tissue: kidney. embryonic tissue: lymph node: thyroid; umbilical cord: testis: liver
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Genomic fecation specified by transcript mapping, radiation hybrid mapping, genetic mapping or cytogenetic mapping.
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UniSTS entry: Chr 5 G20836
UnisTS entry: Chr 5 ADOEI1
UnisTS entry: Chr 5 D551946
UniSTS entry: Chr 5 D552463
UnisSTS entry: Chr 5 STS-U18423
LINiSTS entry: Chr 5 Nss3279a

& Inkernet O 100%

£ EditPad Lite m@ 4 1153

W | splicing-biochemistry ﬂ g Eudora - [In] ﬂ | z009-z010 n &) Carlo_Rivolka_Masker. ..

pi{s) Genes: from sequence to function
UNIL | Université de Lausanne



lﬂ ﬂlgllﬂ.[ BIIIETEHIIEI BISPE? = mlnﬂuws IHIETHEI EIPETET

G‘;_\@ - |E http: f fuaaan . ncbi. nlm, nib, gow/UniGenefddd. cgir TAX=26062log$=ElueSideBar

File Edit ‘Miew Favorites Tools  Help

,ir..‘__, 49? [%Digital Differential Display ] l

- = UniGene
NCBI| &=
ORCGANIZED VIEW OF THE TRANSCRIPTOME

PubMed Nucleotide Protein Genome Structure Pop=set Taxonomy

Sean:h| UniGene | | [ Clear]

Limits Preview/index History Clipboard Details
Digital Differential Display (DDD)

DDD is atool for comparing EST profiles in order to identify genes with significantly
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Differential Display Results

The following genes (UniGene entries) display statistically significant differences in EST counts by the Fisher Exact Test.

M:o . Hfod UniGene Entry
0.0000 00824 Hs23118 Carbonic anhydrase | (CA1}
L ]
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® .
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Y o
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L
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Position-independent gene identification
[3. The “candidate gene” approach]

The choice of candidates is b d on:

1. Tissue specificity and ab @

2. Chromosomal locati @

3. Sequence info length

4. Similarity t e own disease-causing genes
5

. Other chara IStics (gene conservation, etc.)
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2.6
251 | 249
108 | 106
197 | 197
100 | 96
3 13 3_12 3_15
.__O D10S1573
249 249 229 249 249 251
122 106 108 1120 114 110 D10S595 Chr 10
209 197 197 1209 209 205 D10S1568
83 96 100 |83 100 96
D10S1749
4 14 4 15
229 249 229 249
108 [114 108 |108
197 [209 197 |197
100 [100 55 100

Genes: from sequence to function

UNIL | Université de Lausanne




tﬂ IHEBI Humepa.ge = mll‘lam |nlernel !XPETET

o,

@@ - | gj hittp: v, ncbi.nlm. nib, gosef

File Edit  Wiew Faworites  Tools  Help

"ﬂ"‘ afiy Igg]v l f—j Digital Differential Display { % MNCEI HomePage x ] ‘

- National Center for Biotechnology Information
> NCBI National Library of Medicine National Institules of Health

PubMed All Databases BLAST OMIM Books TaxBrowser  Structure
Search|A|I Databases fu,|

Try NCBI's new home page! new

1 Hot Spots
Alphabetical List

Resource Guide MCBI's new home page and site guide P Clusters of
provides a catalog of NCBI resources, a orthologous groups
consistent menu bar at the top of each page,
and step-by-step instructions for common
tasks. The page vou are now reading will soon
be replaced by the new design.

¥ Coffes Break,

Genes & Disease,
MNCEBI Handbook

¥ Electronic PCR

» What does NCBIl do? ¥ Entrez Home

Established in 1988 as a national resource for ¥ Entrez Tools
maolecular biology infarmation, NCBI creates _
public databases, conducts research in ¥ Gens exprassion
computational biology, develops software omnibus (GEO)
tools for analyzing genome data, and

- - . . - - » Human genome
disseminates biomedical information - all for g

the better understanding of molecular resources
processes affecting human health and ¥ Influenza Virus
disease. More about NCBI... Resource
NLM/NCBI H1N1 Flu Resources ¥ Map Viewer
» dbMHC

« Mewest HIN1 influenza seguences

e L N VN o R oy PO

K¥§ Genes: from sequence to function
UNIL | Université de Lausanne



@@ |Google ”EE]

G—@ - |53 hkkp: o ncbi, nlm, nik, gov i apviews)

File Edit ‘iew Favorites Tools  Help

= Map Yiewer X I_l ﬁ - @ - Page - @Tools -

ﬁ & [BEX'IEDigitaI Differential Display

-
ﬁ NCB] Home GenBank BLAST
The Map Viewer provides a wide variety of genome mapping and sequencing data. More.. (=la)
Search - ¥ \ertebrates {17)
¥ Mammals (14)
Search: | Select Group or Organism ¥ Primates 3
for: | | Scientific name Common name Build Tools
Homo sapiens human Build 37.1 @ B ® @
i .Q I:i' .ﬂ .@.
Macaca mulatta rhesus macaque . @ B &R
Tools Legend v ) - - Q 3 3 Q'
Pan troglodytes chimpanzee Build 2. @ B B a@
Q Search or Browse the Genome ¥ Rodents (2)
@ BLAST Scientific name Commaon name Build Tools
@@  Clone Finder Mus musculus laboratory mouse Build 37.1 (=T T )
(R Gotoregion onachromosome Build 2F.1 @@ @
@  Genome Resources page Ratius norvegicus rat RGSC 3.4 a®® @
News v » Monotremes (1)
»  Marsupials (4]
Human build 37 released Augd » Other Mammals ™
An update to the human genome assembly and » Other Vertebrates (3 3
annotation is now... more
Shaw all b Invertebrates _ {12)
» Protozoa (B} (18)
Related R v -
El esources - @ 146)
MNCBI Home v Fungi @ B 7
MCBI Web Search — Q B =
NCBI Site map Suentﬁc name Commaon name Bu!ld T_oolls._
Genome Browser agreement Azpergillus clavaius Build 1.1 9@ @
Genome Biology Aspergillus fumigatus Build 2.1 @ B ’ @
Taxanomy Aspergillus niger Build 1.1 Qe e @
EE‘J{;[G'UDE' Query) Candida glabrata Build 1.1 Q@@
Map Viewer FTP Cryptococous neoforma.r.rs Elu?ld 21 Q_} Q 3
Debaryomyces hanserii Build 1.1 @ B ®
Small Genomes v Encephalitozoon cuniculi Build 1.1 Qe ®
Eremothecium gossypii Build 3.1 (= -
Bacteria B Gibberella zeae Build 1.2 Qe @
Organelles (B Kluyveromyces lactis Build 11 @ ® @
Virlses -Q Marnmnannrtha niricas rira hlact fiinnne Ruild 2 4 W /o (O

k¥4 Genes: from sequence to function

UNIL | Université de Lausanne




‘T.é Entrez Genome view - Windows Internet Explorer = |

6:‘:; - |P_, hittp: f v, ncbi,nlm, nibn, gov fprojectsimapyiewimap_search. cgiztaxid=2606 M (| % Google paiifs

S

File Edit ‘“iew Favorites Tools  Help

* "1% Igg{'y‘;ﬁDigital Differential Display ‘%Entrez GENOME Wigk x l ‘ @ < E - - @Page - Q} Tools =

>

<«
> NCBI

PubMed Nucleotide Protein > Structure PopSet Taxononmy

Search for on chromosome(s) assembly |,c\|| M lFind l Advanced Search
Homo sapiens (human) genome view BLAST search the human genome
Build 37.1 statistics Switch to previous build %

Map Viewer Help

Human Maps Help

Rel > Mot

NCBI Resour

10— —
e ——
1N ——
1T ——
] ——

100 ——

L — —
——
——

| —

Genome Project 1 2 12
TaxPlot
Consen oDing ] [}
Sequenc II [I ] ] ] [ 2 » u
e 10 o 0 & |
14 15 15 17 13 19 28 21 2 [ui b |

Human Genome

Lineage: Eukarvota; Metazoa; Chordata; Craniata; Vertebrata; Ei
Homo sapiens
August 2009: NCBI released an updated version of the human genome reference genome assembly and updated annotation for all available assemblies. The reference
assembly update includes modifications to all chromosomes and adds @ alternate loci to the reference assembly definition: the updated assembly. named GRCh37. was
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19422755 20023407 C10orf112 + HGNC svprdlevmmhmsts SNP mRINA 10 chromosome 10 open reading frame 112
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22542182 22606590 LOC100287942 - sv  dlevimm mRINA 10 hypothetical protein LOC100287942
22555919 22556134 RPL31P45 + HGNC svprdlevmm SNP best RefSeq 10 ribosomal protein L31 pseudogene 43
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Position-independent gene identification
[3. The “candidate gene” approach]

The choice of candidates is b d on:

1. Tissue specificity and ab @

2. Chromosomal locati @

3. Sequence Info length

4. Similarity t e own disease-causing genes
5

. Other chara IStics (gene conservation, etc.)
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Known protein coding Ensembl gene Strand Forward

Base pairs 3 423

Known protein coding Havana gene

COMMD3-001 = - '
Known protein coding Ensembl/Havana merge gene Amino scids 326
Analysis Ensembl'Havana merge gene

COMMD3-002 =

Known protein coding Havana gene Gene centaining both Ensembl genebuild

transeripts and Havana manusl curstion, see

COMMD3-003 = article.

Known protein coding Havana gene

o——
COMMD3-005 =
Known protein coding Havana gene

| omiie L galiae =|
COMMD3-004 =
Known protein coding Havana gene

o——
COMMD3-006 =
Known protein coding Havana gene

O—"—#

COMMD3-007 =

Known protein coding Havana gene
o——&mm-—

COMMD3-008 =
Known protein coding Havana gene

[ | ]

COMMD3-009 =

Known protein coding Havana gene
="M

COMMD3-010 =
Known protein coding Havana gene

¥y  Genes: from sequence to function
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|@ Ensembl genome browser 56: H.sapiens - Transcript summary - Transcript: BMIT-001 (ENST000003766 - Windows Internet Explorer

@ =y |@ http: v, ensembl orgfHomo_sapiens/ TranscriptfSummary pdb=care;g=ENSGO0000 1658283, r=10: 2260535 1-2262041 3; k=ENSTOO000376663

o

BEX]
2l

M | % Google

File  Edit W%iew Fawvorites Tools  Help

T:i‘ "1"2? [@ Ensembl genome browser 56: H,sapiens - Transcript s... [ l

Home > Human [GRCh37]
Location: 10:22,605,381-22,620,413 Gene: BMI1

T - Bl - &= - |[hPage - ) Tooks -

Login / Register | BLAST/BLAT | BioMart | Docs & FAQs 1 Mirrors

Transcript-based
displays

~ Transcript summary Location

Transcript: BMI1-001
Transcript: BMI1-001 (ENSTO0000376663)

e e e

I~ Supporting evidence (80
B Sequence
E Exons (10)

Gene

cDNA

Protein

Bl External Reference

General identifiers D

Oligo probes (20)

Gene ontology (10)

Bl Genetic Variation

Population comparison

Comparison image

Bl Protein Information
Protein summary
Domains & features (2!
Variations (2)

Bl External Data

| - Personal annotation

E- ID History

Transcript history

Protein history

Configure this page
Manage your data
Export data

Polycomb complex protein BMI-1 (Polycomb group RING finger protein 4)(RING finger protein 51) [Source:UniProtKB/Swiss-Prot;Acc:P35226]
Chromosome 10: 22,610,140-22,620.413 forward strand.

This transcript is a product of gene ENSGO0000165283 - There are 11 transcripts in this gene:

Name Transcript ID Protein ID Description
BMI1-001| ENSTO0000376663 | ENSPOOD00365851 protein_coding
BMI1-002| ENSTO0000442508 | ENSPOO000D397912 protein_coding
BMI1-003| ENSTOD000456675 | ENSPOOO0D401773 protein_coding
BMI1-004| ENSTOD000417470 | ENSPOOO0D398759 protein_coding
BMI1-005( ENSTOD000443519 | ENSPDOO0D390768 protein_coding
BEMIT-006| EMNSTO0000498174 No protein product processed_transcript
BMIT-007| ENSTO0000490311 No protein product processed_transcript
BMI1-008( ENSTOD0004165820 | ENSPDOO0D388220 protein_coding
BMI1-201| ENSTOD000376691 | ENSPOOO00365851 protein_coding
BMI1-202| ENSTOD000376719 | ENSPDOO0D365909 protein_coding
BMI1-203| ENSTOD000415729 | ENSPOO000389191 protein_coding

@ Transcript and Gene level displays

Transcript summary help|

=

In Ensembl a gene is made up of one or more transcripts. Views in Ensembl are separated into Gene based views and Transcript based views according to
which level the information is more appropriately associated. This view is a transcript level view. To flip between the two sets of views you can click on the
Gene and Transcript tabs in the menu bar at the top of the page.

| Supporting evidence » |

Bookmark this page

10.27 Kb

Forward strand me—

——— i i '

Statistics
CCDS
Type

Prediction
Method

Alternative

UNIL | Université de Lausanne

Exons: 10 Transcript length: 3,425 bps Translation length: 326 residues
This transcript is a member of the Human CCDS set: CCDS7 133

Known pratein coding

I Export Image

Transcript where the Ensembl genebuild transcript and the Vega manual annotation have the same sequence, for every base pair. See article.

This Ensembl/Havana merge gene entry corresponds to the following database identifiers:
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xplore
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@ - @ hitkp: f ey, ensembl. orgfHomo_sapiensi Transcripk/Exonstdb=core;g=EM3GO0000163283;r=10,22605351-226204 1 3; t=EMSTOO0003 76663

mEx
|22

File Edit Wiew Favorites Tools

Help

* & @ Ensembl genome browser 56: H.sapiens - Exons - Tra... ] ‘

ﬁ - - @ - @Page-@molsv

® manage your aata |
¢ Export data

= Supporting evidence

s Bookmark this page

No.

1

ENSEO0001149672

Exon / Intron

5" upstream sequence
ENSEQOQ01251863

Intron 1-2

Intron 2-3

ENSEO0001628552

Intron 3-4
ENSEOQQO1137647

Intron 4-5
ENSEOQQ019042585

Intron 5-6

ENSEO0001948815

Intron 6-7
ENSEQOQ01705310

Intron 7-8
ENSEOQQ01594852

Intron 8-9

ENSEQOQQO1 777532
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Start

22,610,140

22,610,626
22,615,360

22,615,491
22,615,819

22,615,916
22,616,524
22,616,580
22,616,671
22,616,722
22,616,879

22,616,988
22,617,063
22,617,109
22,617,529

22,617,628
22,617,977

T N s

Exons help

cDNA sequence »

|

End Start End LengthSequence
Phase Phase

.......... cccogotegoacyce acacggcgocoocoocgococgcocgootoccooca

22,610,625 = = 486 CAGCAACTATGARATAATCGTAGTATGAGAGGCAGAGATCGEGECGAGACAATGEGGATG
TGEECGCEGEAGCCCCGITCCGGCTTAGCAGCACCTCCCAGCCCCGCAGRARTARRACCER
TCGECGCCCCCICCGCGCECECCCTCCCCCERGT GCGRAGCEEEAGEAGRCGECEECEECC
GAGGAGGAGGAGGAGGAGGCCCCEGEAGEAGEAGECGTIGGAGGTCGAGGCGEGAGGCGEAL
GAGGAGGAGECCGAGGCECCEEAGEAGECCERAGECGCCEEAGCAGEAGERAGECCEECCEE
AGGCGGCATGAGRCGAGCEGT GECEGCCGCGGCTGCTICGGGGCCGCEGCTGETITGCCCATTIG
ACAGCEECGICTGCAGCTCGCTTCAMGATGGCCECITEEGCTCGCATTCATTITICTGCTGR
ACGACTTTTAACTITCATTGTICTITTTCCGCCCGCTTCGATCGCCTCGCGCCGGCTGCTCT
TICCGGE

22,615,359 4,734 gracgtaggaggcyaggegCCeeeg. v meuena . tggccattatttoctgigtottgocagy

22,615,490 = 1 131 GATTITITIATCARGCAGARATGCATCGAACARCGAGAATCARGATCACTGAGCTARATCC
CCACCTIGATGIGTGIGCTI I TG GGAGEGECTACTTCATTGATGCCACAACCATAATAGRARTGE
TCTACATTCCT

22,615,818 328 graagtaccOayctEtagetCtet . v i n e wa . zazacttcacatgttctacttetay

22,615,915 1 2 97 TCIGTARAACGTGTATTGITCEITACCTGGAGACCAGCARGTATTGICCTATTIGIGATG
TCCRAGTTCACRAGRCCAGRCCACTACTGARTATRARG

22,616,523 [% 608 gtaggaaactgttgaaattcctbgt.vuen v as gttttcoctattttaattatttttcag

22,616,5?9 i 1 56 GICAGATARARCTCICCARAGATATTGTATACARATTAGTITCCAGGSCTTTICARRA

22,616,670 9] gLQagTaaCctigotLaACAa8aTCRE e v v e on s gtttacatcttttttocccattoag

22,616,?21 1 1 51 ATGRAATGAAGAGARGAAGGGATTITITATGCAGCTCATCCTICIGCTIGATIG

22,616,878 157 graaacctitladCUCa0OCaaCEC e s auraras atTacattCCcacCatatcghiatag

22,616,987 1 2 109 CIGCCAATGGCICIAATGARGATAGAGGAGAGGTITGCAGATGALGATALGAGAATTATARL
CTIGATGATGAGATAATAACGCTTATCCATTGRAATICTTTIGACCAGRACAG

22,617,062 75 gtassatctttaggoaatttatttt. . vou. v, cactaataaattttctotttattag

22,617,108 2 ] 46 ATTGGATCGGAALGTARACARAGACARAGAGARLTCTALGGAGGAG

22,617,528 420 gtatgtttcatgbtacCaa888CaTa v v v ey gttacttttctaaatgtacttttag

22,617,627 0] 0 99 GIGAATGATARAAGATACTTACGATGCCCAGCAGCAATGACTGIGATGCACTTALGALRG
TITCTCAGAAGTAALATEEACATACCTRAATRCTITCCAG

22,617,976 349 gratcrtacttttatattCtitottgC. v v e v n BCTTAATE3383TATTLTTCACTAD

22,618,057 0 0 81 ATTGATGICATGTATGAGGAGEARCCTTTARAGGATTATTATACACTARTGGATATTGCC

R N P

TACATTTATACCTGGAGRAGG

ifsY) Genes: from sequence to function




ITTCCGEEATTITITATCARCGCACGAR A TECATCCGRRCARCERGARTCRARCGRATCRACTGRAGET
......................... ATGCATCGRACALCGAGRATCARGATCACTGAGCT
......................... -M--H--R—-T--T--R——I--KE--I--T--E—-L

ARATCCCCACCTGATGIBIGTGCTTTGTGEAGGETACTTCATTGATGCCACAACCATAAT
AAATCCCCACCTGATGTGTGTGCTTTGTGGAGGGTACTTCATTGATGCCACAACCATAAT
--N--P--H--L--M-=C=-V--L--C--G--G--Y--F--I--D--A--T--T--I--1

AGRATGTCTACATTCCTTCTGTARARCGTGTATTGTTCGT TACCTGGAGACCAGCARGTA
AGAATGTCTACATTCCTTCTGTARARCGTGTATTGTTCGTTACCTGGAGACCAGCARGTA
--E--C--L--H--5--F——C——-E--T-—-C--I--V——-R——-Y—-L—-E—-T--5--K--Y

TTGTCCTATTIGTGATGTCCAAGTTCACARGACCAGACCACTACTGAATATAAGGTCAGA
TTGTCCTATTTGTGATGTCCAAGTTCACAAGACCAGACCACTACTGAATATARGGTCAGA
--c--p--I--C--D--V--Q0--V—--H—-EK--T--R—--P--L--L—-N--I--R—-5--D

TARRACTCTCCAAGATATTGTATACARATTAGTTCCAGGGCTTTTCARARATGARATGAR
TARRACTCTCCAAGATATTGTATACARATTAGTTCCAGGGCTTTTCARARATGARATGAR
--K--T--L-=Q--D--I--V--Y=-K--L--V-=P-=G--L-~F--K--N--E--M--K

GAGARGAAGGGATTTTTATGCAGCTCATCCTTCTGCTGATGCTGCCAATGGCTCTAATGA
GAGARAGAAGGGATTTTTATGCAGCTCATCCTTCTGCTGATGCTGCCAATGGCTCTAATGA
--R--R--R--D--F--Y--A--A--H--P--5--A--D--A--A--N--G--5--N--E

LGATAGAGGAGAGETTGCAGATGAAGATARGAGRATTATALCTGATGATGAGATHEATARG
AGATAGAGGAGAGGTTGCAGATGAAGATAAGAGAATTATARCTGATGATGAGATAATAAG
--D--R--G--E--V--A--D--E--D--K--R--I--I--T--D--D--E--I--I--5

CTTATCCATTGAATTCTTTGACCAGAACAGATTGGATCGGAAAGTARACARAGACARAGA
CTTATCCATTGAATTCTTTGACCAGAACAGATTGGATCGGARAGTARACARAGACARAGA
--L--§--I--E--F--F--D--0--N--R--L--D--R--K--V--N--K--D--K--E

M_ ¥4 Genes: from sequence to function
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|@ Ensembl genome browser 56: H.sapiens - Gene summary - Gene: BMI1 (ENSGO0000168283) - Windows Internet Explorer

BEX]

—

@'C}i - |@ hitkp: /ey, ensembl. orgfHomo_sapiensiGeneiSummary db=core; g=EN3G00000163283;r=10, 22605351 -226204 1. 3; k=ENSTO0000375563

M | X Google

Je ik

Fle Edit Wiew Favorites Tools Help

‘ﬁ’ '1'?? I@ Ensembl genome browser 56: H.sapiens - Gene summ. .. ] ‘

Home > Human [GRCh37]

P;g M @Page - __f'j,i Tools -

Location: 10:22,605,381-22,620,413 [e:LLHSLI IR Transcript: BMIT1-001

Gene-based displays
~ Gene summary

~ Splice variants (11)
- Supporting evidence

B Comparative
F Genomic alig
B Gene Tree (ima
Gene Tree (text
Gene Tree (alignmen
Orthologues (42)
Paralogues (5)
Protein families (3)
B Genetic Variation
Variation Table
Variation Image
B External Data
- Personal annatation
B ID History
= Gene history

-

Configure this page
Manage your data
Export data
Bookmark this page

Login / Register | BLAST/BLAT | BioMart | Docs & FAQs | Mirrors

Gene: BMIT (ENSGO0000168283)
Polycomb complex protein BMI-1 (Polycomb group RING finger protein 4)(RING finger protein 51) Source: UniProtKB/Swiss-Prot P35226
S Chromosome 10: 22.605,381-22.620,413 forward strand.
Transcripts There are 11 transcripts in this gene: hide transcripts |
Name Transcript ID Protein ID Description =
BMI1-001 | ENSTOO000376663 | ENSPOOD0O03655851 protein_coding
BMI1-002| ENSTOO000442508 | ENSPOOQ00397912 protein_cading
BMIT1-003 | ENSTOO000456675 | ENSPOOOO0401773 protein_coding
BMI1-004| ENSTO0000417470 | ENSPOOQ0O03958759 protein_cading
BMIT-005| ENSTOD000443519 | ENSPOOO00330768 protein_coding
BMI1-006| ENSTOO000496174 Mo protein product processed_transcript
BMIT-007 | ENSTO0000490311 No protein product processed_transcript
BMI1-008| ENSTOO000416520 | ENSPO0OO00399220 protein_cading
BMI1-201 | ENSTOO0003766921 | ENSPOOO0O0365851 protein_coding b |
BMI1-202| ENSTOO000376719 | ENSPOOOO0365909 protein_cading
BMI1-203 | ENSTO0000415729 | ENSPO0D00389191 protein_coding

@ Transcript and Gene level displays

In Ensembl a gene is made up of one or more transcripts. We provide displays at two levels:

® Transcript views which provide information specific to an individual transcript such as the cDNA and CDS sequences and protein domain annotation.

® Gene views which provide displays for data associated at the gene level such as orthologues and paralogues, regulatory regions and splice variants.

This view is a gene level view. To access the transcript level displays select a Transcript 1D in the table above and then navigate to the information you want
using the menu at the left hand side of the page. To return to viewing gene level information click on the Gene tab in the menu bar at the top of the page.

UNIL | Université de Lausanne




G-@ - |a http: v ensembl, orgfHomo_sapiens/Gene/Sequence *db=core;g=ENSG00000 168283, r=10: 22605381 -226204 1 3;t=EMSTO000037 6663, time=125448701 1843.843

@ |G00gle

File

Edit

iew

Favarites

Tools  Help

ﬁ & a Ensembl genome browser 56; H.sapiens - Marked-up ...

ﬁ = - @ vPagev@Toolsv

RRLE B = o i e
Location of inserts
Location of deletes

>chromosome : GRCh37:10:22604781:22621013:1

GCARGRATCACATRAATTAGATGICTTACRAGTICTCATARRRCGEGCAGTGCTGCGAGETTAR
GCTGETGRCGCTIARAL AR CR R R CA L A L AR R CA L A R R CCRCAR AR GCRARRATCCAGTTES
CTGAGATCGGAGCTTCCCGCAGGATTCGCGCAGAGCEGAGGAGCGGGGAGGACGCCGITIG
CGGGAGGCGGEGGCCGEEATCCCGACACCGTICCGCAGTCICCCCGGGGTCTCTCAGGGRR
CCGAGCTEETEGCCET CCEAGETARGCECCEARCCARGERGAMAGCGCCGAGCGCETCCR
CAARACGCCCGAGGCCECCCTTICTCGCCARGRCTCGECAGCTCCCGCEECCTGOGCTGRER
CAAGCGAGRAGCT GGACGEARAACGGTGGEASGCCGTAGGCGGCGGCTGEEGECGCGEGACT
CGCGCGCEEGLGCGGRGECEGECGEEGRGECCCCGCARCCCGCGCCGCCGCCAGCCGCCT
CGAGCCGCGTECGCGCGCEECCEGCATCAGCT GAGCGCGLGECGCEGTGTICACGTGGTGTGE
GIGTCGAAGGTCACGGCGCEGCTCACRAT GGAGCTCTCGEAGTCTGT GCAGRRAGGCTTCC
ACGATGCTGGCGCATCCCSCCTCCTTCGACTCCAACGCCTTCACGCTTCTCCTCCGGECEG
CATTCCAGAGTCTGCTGLACGCCCAGGCGLACCAGGCCGTGTTAGETRAAGCCECTCERLT
CGGCTCGGAGCTGGAT CCGCCGEGET GEAGGGGCGCTCEEAGAAGAGEAGCCGECGGAGT
GAGRAGGEEARAGCCCCGGEEAAGAGGARGTCTCCGEGCTITGCCCTTCGCTCCGGACGER
GIGTIGGEEACGTGEGCTCTGCCAGGACT CEGAGCAGACTCTGAGCATTGTITTTIGGCCCCR
CITGGCACCTGCATAGAGCCAACTCCACGTICCTGGCCCGGTITTCCCTCCCAGTCTCTTIT
GITCITITGTARAGCCGGIGIT CM;G.IT GTTTGTGGCCTARACATCTARGCGTGTITTAG
CCTTGICTGAGGCTGCGECTGTITITTGACAGTTGGACTTCATCTGGGGAGCTCCCTGCART
TCARGCTTCCAGGGCTAGGCTAGCARAGGTITAAGGETCTIGTITCCGRAAGTAATTACTAG
GICAGACAGTGITGACATITGCCAACTTAGAGCATACCTCARGTTGCTATGATCACTCCR
GCGCTICTAGTTICAGCATGTTTACACAGETITCTACGCCTAGRACCTTARACTATGATGCRC
AR TACTTTGTTCCGCCCCAGTTACCAGEATGCGAGTGTCITITARGCGATCCGETCAGTIG
ACTGCGGAGGTGCAGTGTCAGTATGGATTGAAGACATATTTTAAGACCGATCGCTTITAG
ATGATTTTCTTAARTATARATATCCCARCAATTCARATTTTIGTTITTITITCTGTAGTTIT
CATGAACTRARCACTIGTACAR AL A CTAT AR GTGEARCTICTTARLCCGRARRATACGTRAL
CCACCRCCIGEGTTARTCTCARRAL AL A R A TGACTGTCARACCCTGARACTACTARTATE
ATTTTIGRAARTTTIGTATCTIATATTCTGRRACTCATGCCCTRACCTTCTACCCCCTIGATGTR
TTTGITCAT GEAGCCGETTACCCTARACTCATCATITTTAGGATGCAAGTTTATTCTARD
ATTGACACAATGTA AR A TATTTATCTTGITITICCTTTGRATTITACTCCAGTGTTAGART
GARCCATTGCATIGITATATTTICTTIGGGGGCTATAATATTTITTAATAGTARALATATT
AL GECRAA AT AL GTTALTT GAAGCTAGTAATAGTAGAGTICTIGTITGTGTITCTIITITATT
GITTITCACTIGATCTTGITGCTCATCTCATTTACTTATRAATTGACTGTCCTTATAGTIG
ATGTITTITRATCTIGTITARAGGETTTTTARACCCARARTTRARATATCCTTITTTGGARCAT
GACTGTARLGRATTTATTATCATAGGCATCACT GGAAGTTARTTTATITTAGATCATCCE
GLCTTGAARCATATCGACCCAGTGETTTI TARARCATTGTCATGCAGCAGCTGCRAACTTAC
ATACTRGRGGCRGGARLGCACCEAGCTGRCRAAGTCARCTCTRARGGTACRAGEATITATTITR
AL TATCCATTTATITICARATACTACCTTAATGATTITCARTTTCAGTITTARARATGERE
ACAGAACTTTGGCTITIITITIICTTICTICTAGCACTTATCTAGRAGACTCTARATTTGR
CRGRGRGCERARTAGARCTGITTITIGCRACRGARTATCACGGTTACTTACTITRRRATTTTITAR
TTARCAGTACTATTTTTCTTTTACTITGITIGTARAGATGTITTTTTITCTTICTTIICTIT

m sequence to function
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|@ Ensembl genome browser 56: H.sapiens - Transcript summary - Transcript: BMIT-001 (ENST000003766 - Windows Internet Explorer u@
Jel®

@.\—) hd |@http:,l',l'www.ensernbl.org,I'Homo_sapiens,l'Transcript,l'Sumrnary?db=core;g=ENSGDDDDD168283;r=ID:22605381—22620413;t=ENSTDDDDDS?6663 M *2|| % | |Goagle

File  Edit W%iew Fawvorites Tools  Help

Wk [@Ensembl genome browser 56: H, sapiens - Transcript 5., [ l @ - B - gég » |k Page ~ _{}‘I- Todls ~

Home > Human [GRCh37] Login / Register | BLAST/BLAT | BioMart | Docs & FAQs 1 Mirrors

Location: 10:22,605,381-22,620,413 Gene: BMIT BEEL e gaell: o BRI
Transcript-based Transcript: BMI1-001 (ENSTO0000376663)
displays 1

Polycomb complex protein BMI-1 (Polycomb group RING finger protein 4)(RING finger protein 51) [Source:UniProtKB/Swiss-Prot;Acc:P35226]
~ Transcript summary | | gcation

- Supporting evidence (80 Chromosome 10: 22,610,140-22,620.413 forward strand.

B Sequence Gene This transcript is a product of gene ENSGO0O0001688283 - There are 11 transcripts in this gene:
E EE‘;{E LY Name Transcript ID Protein ID Description
Protein BMI1-001| ENSTOO000376663 | ENSPOO0O00365851 protein_coding

B External References

e VERY IMPORTANT, EVERYWHERE IN ENSEMBL

Gene ontology (10)
Bl Genetic Variation
Population compariso
Comparison image

" DATA DISPLAY CAN BE FULLY CONFIGURED

Domains & features (|
Variations (2)

Bl External Data

|  Personal annotatio
E- ID History
Transcript his
Protein histo

* Configure this page
+ Manage your data B = =
« Export data Transcript summary help| | Supporting evidence » |
* Bockmark this page I 10.27 Kb Forward strand me—
—r—— ¥t 1t 1t IR |
I Export Image
Statistics Exons: 10 Transcript length: 3,425 bps Translation length: 326 residues
ccobs This transcript is a member of the Human CCDS set: CCDS7 13
Type Known pratein coding
flri?:c:t;on Transcript where the Ensembl genebuild transcript and the Vega manual annotation have the same sequence, for every base pair. See article.
etho
Alternative

This Ensembl/Havana merge gene entry corresponds to the following database identifiers:
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Position-independent gene identification
[3. The “candidate gene” approach]

The choice of candidates is b d on:

. Tissue specificity and ab @
. Chromosomal locati %

. Sequence Info length
. Similarity t e own disease-causing genes
. Other chara IStics (gene conservation, etc.)

M_ 38 Genes: from sequence to function
UNIL | Université de Lausanne




Position-independent gene identification
[3. The “candidate gene” approach]

e Usually, you should already be familiar with the
background literature/information of the subject
that you are studying

e However, specifically for diseases, you can check for
example OMIM (online Mendelian Inheritance In
Man)

UNIL | Université de Lausanne
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Position-independent gene identification
[3. The “candidate gene” approach]

The choice of candidates is b d on:

1. Tissue specificity and ab @

2. Chromosomal locati @

3. Sequence info length

4. Similarity t e own disease-causing genes
5. Other chara IStics (gene conservation, etc.)

M_ Y.d Genes: from sequence to function
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|@ Human {Homo sapiens) Genome Browser Gateway - Windows Internet Explorer [Z]‘
@ el v hitkp: /fgenome.ucsc, edufcgi-bin/hoGateway|

Il || X -
File Edit Wiew Favorites Tools  Help

»

'i:? *‘5‘? |EHuman (Homo sapiens) Genome Browser Gateway | | g;‘? M D Mo l-_;}’Page v i Todls -

Home Genomes Blat Tables Gene Sorter PCR Session FAQ Help

Human (Heme sapiens) Genome Browser Gateway

The UCSC Genome Browser was created by the Genome Bioinformatics Group of UC Santa Cruz.
Software Copyright (c) The Eegents of the University of Califormia. All rights reserved.

clade genotne assemblv position or search term inage width
Mammal  [v|[Human  [v][May 2004 [ [chix 24,305 35124,305.935 1000

Click here to reset the browser user interface settings to their defaults.

[ add custom tracks ] [ configure tracks and display ] [ clear position ]

About the Human May 2004 (hgl7) assembly (sequences)
The Mav 2004 human reference sequence (NCBI Build 35) was produced by the International Human Genome Sequencing Consortium.
Sample position gueries

A genome position can be specified by the accession number of a sequenced genomic clone, an mBINA or EST or §TS marker, or a cvtological band,
a chromosomal coordinate range, or kevwords from the GenBank description of an mEINA = The following list shows examples of valid position queries
for the human genome. See the User's Guide for more information.

Request:

-, UCSC Genome Browser

chr3:1-1000000
chr3:1000000+2000 Displays a region of chr3 that spans 2000 bases, starting with position 1000000

ArASae} S e L MLrAL LS AR AL oD L RLLALLLLS, Aa ris Jo bebaad ederaian

D1653046 Displays region around $TS marker D1653046 from the Genethon™Marshfield maps. Includes 100,000 bases on each side as
well
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|€ Human chrX:24.305 35124305935 - UCSC Genome Browser v215 - Windows Internet Explorer =J=E3d

@H - http:,l',l'genome.ucsc.edu,l'cgi-bin,l'hgTracks?hgsid=145DD4559&clade=mammal&org=Human&db=hg1?&position=chr><%3n24°fo2C305%2C351-24°fo2C305°ﬁo2C935&pix=1DDD&Sub:Vi 3| [ X 2 |-
Fle Edit Wiew Favaorites Tools Help

W |EHuman chr¥:24,305,351-24, 305, 935 - UCSC Genome...‘ | - B i~ |ibPage » (J Took - o

~

Home Genomes Blat Tables Gene Sorter PCR DNA Convert Ensembl PDFIPS Session Help B

UCSC Genome Browser on Human May 2004 Assembly (hg17)
zoom in - zoom out

size 585 bp.

move

chri (pE2. i1}

Scale 288 bases|
o chri 24305408 24305458| 24305508| 24385558| 24385608| 24305658| 24305708] 24385758| 24305508 | 24305558] 24385908|

UCSC Khowh Gehes (Jume, 853 Based oh UhiFrot, RefZed, ahd GenBank mRENA
known Genes G

u Reffeq Genes

rerseq Genes I
ECa15a45 I
Exon iphy I
Exankia 1« I

Arse1oss IEEEIPETERERENEEE
B 615545 I
CREBE22E
CRE2E285
Lazasz (NENNDERRNNNNNENL-
CUET7T7E5S n S - i S
|| CUETTES4
Affumetrix Transcriptome Froject Fhase 2 (UST Txn)

Mammaliah Gehe Collection FUll ORF mRMHAS

Exorniphy HumanMouse /Rat /Dog

ExonWalk ATt=-Zplicing Transcripts

L |

Human mEMAs from GenEank

= Vertebrate Multiz Alignment & Conserwaltion

Conserwat ion

SRS SUN
chicke
x_tropicali
tetraodo
ol Simple Nuc]eotire Folumorphiisms (dbSHP build 125
IMFs
o Duplications of 1688 BEaSes of Moh-RepeatMasked Sequence
Repest ing Elements by RepeatMasker
SINE
LINE
LTR
DHA
Eimple
Low Comp lexity
Eatellite
RHA
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collapse all

Use drop-down controls below and press refresh to alter tracks displayved.
Tracks with lots of items will automaticallv be displaved in more compact modes.

Mapping and Sequencing Tracks

Base Position Chromosome Band 8T8 Markers

“ega Genes Vega Psendogenes
hhide || hids|v|

Geneid Genes

hide ||

EvoFold

hide ||

FISH Clones Recomb Rate Map Contigs
hide | hide " v| hide | hide [ v|
Coverage BAC End Pairs Fosmid End Pairs GC Percent
hide || hide v/ hide ||

Phenotype and Disease Associations

Genes and Gene Prediction Tracks

MGC Genes ORFeome Clones

RefSeq Genes Other RefSeq

hide | v| hide ||
Ensemhbl Genes AceView Genes ECgene Genes N-SCAN
hicle || hice | v| hide | v| hicle ||
Genscan Genes Exoniphy Augustus Yale Psendo
s ]  loewev]  [ndeov] el

sno/miPINA

ExonW,

mRNA and EST Tracks

Human mRNAs  Spliced ESTs Human ESTs Other mRINAs Other ESTs H-Tnwv
[——T__1 [—— 11 [ ——T__1 [—T__1
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Data integration

Biomart/Martview

M_ I5ts) Genes: from sequence to function
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General, not necessarily gene-related question

e

Google
(e.g. what is the first mutation v .
identified in retinitis Specific database
pigmentosa?) PubMed (e.g._ OMIM, if you are
L looking for a genetic
(e.g. what else did this disease)
l particular author published?)
General web document /‘ l
PubMed =~ —————"T'5 lication
Specific database (Keio :
D ( ) "Links” buttons

v

The information you need

M_ 8Y2) Genes: from sequence to function
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Gene-related question (I am looking for this specific gene’s feature)

\ 4

:

BLAST

(only if all you haye is a sequence)

v

NCBI ENTREZ portal

ensembl.org
Everything about the gene

A little bit less about the
gene, but much of anything
else

GeneCards
Everything about the gene
(in a different way...)

\4

NCBI's EntrezGene
More complete and with
the “Links” link

Higher Eukaryotes (animals)

M_ 3]0) Genes: from sequence to function
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Gene-related question (I am looking for this specific gene’s feature)

G

0.

)

=

|

L E

BLAST

(only if all you have is a sequence)

v

v

Get gene name

v

v

General microbial db
e.g. cmr.tigr.org

General yeast db, e.g.
genome-www.stanford.edu

General plant db, e.g.
UGeorgia plant genome

Other organism$

Specific microbial db
e.g. subtilist

UNIL | Université de Lausanne
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page |

v

Specific yeast db
e.g. yeastgenome

Specific plant db
e.g. maizegdb




Question about genome region or group of genes

|

Higher eukaryotes (animals)

|

GO TO GENOME
BROWSERS

v

ENSEMBL (browser) NCBI MapViewer UCSC genome browser

M_ 54 Genes: from sequence to function
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Question requireing the integration of several databases

\ /
Biomart/Martview

M_ i¥) Genes: from sequence to function
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Other genetic characteristics (markers, expression, etc.)
or specific bioinformatics tools (translation, rev. compl., etc.)

l

Specific web sites

Expasy tools

(N:ICBtnIc\)Ac;Is BIOINFORMATIC
Geur?eiards TOO LS
Gene Ontology

HapMap

M_ 37.8 Genes: from sequence to function
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A brief summary of some common “techniques”

» The bioinformatic tool to perform the operation you want has probably been already
developed: just find Google or NCBI tools (or similar web portals) to find it. (Ex. Reverse-
Complement)

* Most genes are already annotated: go directly to databases where you can find the
most abundant information on what you are looking for (Ex. Ensembl for gene structures,
Swissprot for proteins, etc.)

» Don’t be afraid to use Word or other text editors to do your sequence searches. These
programs allow to perform Find+Replace operations very easily (Ex. Carriage return at
the end of sequences:

For example, looking for “GGCAAAA”

here ATTGTGACCAGGATGGCA| orhere | ATTGTGACCAGGATCGCAAAAAAA
AAAAAA
is different

» Use the “keyboard BLAST” CTRL + F (or Apple +F) as frequently as you can
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